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spectrum signal, to generate, within each symbol-duration 
segment of the plurality of symbol -duration segments, a 
plurality of sample values occurring at a plurality of sample 
times, respectively; ^\ 

detecting, for each symbol-duration segment.; i^omP^he 
plurality of sample values, a largest value, thereby ^n^au-ixig 
a plurality of largest values corresponding to the plucr a@ty tSJE 
symbol -duration segments, respectively; cp 

determining, from the plurality of largest values, a 
plurality of time instants, respectively, within each symbol- 
duration segment, corresponding to the plurality of largest 
values, with each time instant occurring at one of the plurality 
of sample times within the symbol -duration segment; 

determining, from the plurality of time instances, a 
synchronization time; and 

verifying the synchronization time. 



LAW OFFICES 

David Newman 
Chartered 

CENTENNIAL SQUARE 

P.O. BOX 2728 
LA PLATA, MD 20646 
(301) 934-6100 



*23\ The method as set forth in claim >2T, with the step of 
determining the correct sample time at which the spread spectrum 
signal is correctly despread, including the step of 
determining, from the plurality of time instances, using any of 
a predetermined number of coincidences of largest values OR a 
maximum number of occurrences of largest values, the correct 
sample time at which the spread spectrum signal is correctly 
despread. 

The method as set forth in claim 2^ or 2f$ , further 
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comprising the step of despreading, using the correct sample 
time at which the spread spectrum signal is correctly despread, 
a multiplicity of data symbols. 

2fi . A method, using a processor, for acquiring 
synchronization to a spread-spectrum signal having a plurality 
of symbols, with each symbol of the plurality of symbols spread- 
spectrum processed by a plurality of chips, with the plurality 
of chips occurring at a plurality of chip times, respectively, 
comprising the steps of: 

filtering, during a plurality of symbol -duration 
segments, with a filter having an impulse response matched to 
the plurality of chips for each symbol duration segment, the 
spread-spectrum signal, to generate, within each symbol -duration 
segment of the plurality of symbol -duration segments, a 
plurality of sample values occurring at a plurality of sample 
times , respectively; 

detecting, for each symbol -duration segment, from the 
plurality of sample values, a set of largest values, thereby 
generating a plurality of sets of largest values corresponding 
to the plurality of symbol -duration segments, respectively; 

determining, from the set of largest values, a set of 
time instants, respectively, within each symbol -duration 
segment, corresponding to the set of largest values, with each 
time instant occurring at one of the plurality of sample times 
within the symbol -duration segment; 

determining, from the plurality of time instances, a 
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synchronization time; and 

verifying the synchronization time. 

Al* zo 

J2rfT. The method as set forth in claim 25*, with the step of 
determining the synchronization times including the step of 
determining, from the plurality of time instances, using any of 
a predetermined number of coincidences of largest values OR a 
maximum number of occurrences of largest values, the 
synchronization times. 

22- zo z\ 

£ff. The method as set forth in claim 2& or 2-6", further 
comprising the step of despreading, using the synchronization 
times, a multiplicity of symbols. 

The method as set forth in claim 25\ with the step of 
detecting, further including the step of detecting, for each 
symbol -duration segment, from the plurality of sample values, at 
least four largest values, thereby generating a plurality of 
largest values corresponding to the plurality of symbol -duration 
segments . 
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✓2*9". A method, using a processor, for acquiring 
synchronization to a spread-spectrum signal having a plurality 
of symbols, with each symbol of the plurality of symbols spread- 
spectrum processed by a plurality of chips, with the plurality 
of chips occurring at a plurality of chip times, respectively, 
comprising the steps of: 
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correlating, during a plurality of symbol -duration 
segments, the spread-spectrum signal with reference signals, to 
generate, within each symbol -duration segment of the plurality 
of symbol -duration segments, a plurality of sample values; 

detecting, for each symbol -duration segment, from the 
plurality of sample values, a largest value, thereby generating 
a plurality of largest values corresponding to the plurality of 
symbol -duration segments , respectively; 

determining, from the plurality of largest values, 
synchronization time ; and 

verifying synchronization time. 

35- & 

The method as set forth in claim 29, with the step of 
determining the synchronization time including the step of 
determining, from the plurality of largest values, using any of 
a predetermined number of coincidences of largest values OR a 
maximum number of occurrences of largest values, the 
synchronization time . 

2sl. The method as set forth in claim 2^ or 30*, further 
comprising the step of despreading, using the synchronization 
time, a multiplicity of symbols. 
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yz . A method, using a processor, for acquiring 
synchronization to a spread-spectrum signal having a plurality 
of symbols, with each symbol of the plurality of symbols spread- 
spectrum processed by a plurality of chips, with the plurality 
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of chips occurring at a plurality of chip times, respectively, 
comprising the steps of: 

correlating, during a plurality of symbol -duration 
segments, the spread-spectrum signal with reference signals, to 
generate, within each symbol -duration segment of the plurality 
of symbol-duration segments, a plurality of sample values; 

detecting, for each symbol -duration segment, from the 
plurality of sample values, a set of largest values, thereby 
generating a plurality of largest values corresponding to the 
plurality of symbol -duration segments; 

determining, from the plurality of largest values, 
synchronization time; and 

verifying synchronization time. 



£7 



JSrf*. The method as set forth in claim J¥Z , with the step of 
determining the synchronization time including the step of 
determining, from the plurality of largest values, using any of 
a predetermined number of coincidences of largest values OR a 
maximum number of occurrences of largest values, the 
synchronization time . 



The method as set forth in claim Ififox #5 , further 
comprising the step of despreading, using the synchronization 
time, a multiplicity of symbols. 
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30* 27 

>5". The method as set forth in claim ¥Z, with the step of 
detecting further including the step of detecting, for each 
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symbol -duration segment, from the plurality of sample values, at 
least four largest values, thereby generating a plurality of 
largest values corresponding to the plurality of symbol -duration 
segments . 

>6\ A method, using a programmable-matched filter with a 
spread-spectrum receiver on a received-spread-spectrum signal, 
the received-spread-spectrum signal having a plurality of 
packets, with each packet generated from spread-spectrum 
processing a header-symbol-sequence signal with a header-chip- 
sequence signal and from spread-spectrum processing a data- 
symbol -sequence signal with a data-chip-sequence signal, for 
synchronization comprising the steps of: 

generating a replica of the header-chip-sequence 

signal ; 

loading said programmable-matched filter with the 
replica of the header-chip-sequence signal, to set said 
programmable-matched filter with a programmable-impulse response 
matched to the header-chip-sequence signal; 

despreading, with the programmable-matched filter 
matched to the header-chip-sequence signal, a header portion of 
the packet from the received-spread-spectrum signal as a 
despread-header-symbol-sequence signal ; 

correlating, with a replica of the header-symbol - 
sequence signal, the despread-header-symbol-sequence signal to 
generate a peak-correlation signal; and 

despreading, responsive to timing from the peak- 
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correlation signal, a data portion of the packet from the 
received-spread-spectrum signal as a despread-data-symbol- 
sequence signal. 

A method, using a programmable-matched filter with a 
spread-spectrum receiver on a received-spread-spectrum signal, 
the received-spread-spectrum signal having a plurality of 
packets, with each packet generated from spread-spectrum 
processing a header-symbol-sequence signal with a header-chip- 
sequence signal and from spread-spectrum processing a data- 
symbol -sequence signal with a data-chip-sequence signal, for 
synchronization comprising the steps of: 

generating a replica of the header-chip-sequence 

signal ; 

correlating, with the replica of the header-chip- 
sequence signal, the header-chip-sequence signal embedded is the 
received-spread-spectrum signal ; 

despreading, with the replica of the header-chip- 
sequence signal synchronized to the header-chip-sequence signal, 
a header portion of the packet from the received-spread-spectrum 
signal as a despread-header-symbol-sequence signal; 

correlating, with the programmable-matched filter 
matched to the header-symbol-sequence signal, the despread- 
header-symbol-sequence signal to generate a peak-correlation 
signal; and 

despreading, responsive to timing from the peak- 
correlation signal, a data portion of the packet from the 
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received-spread-spectrum signal as a despread-data-symbol- 
sequence signal. 

XT. A method, using a programmable-matched filter with a 
spread-spectrum receiver on a received-spread-spectrum signal, 
the received-spread-spectrum signal having a plurality of 
packets, with each packet generated from spread-spectrum 
processing a header-symbol-sequence signal with a header-chip- 
sequence signal and from spread-spectrum processing a data- 
symbol -sequence signal with a data-chip-sequence signal, for 
synchronization comprising the steps of: 

generating a replica of the header-chip-sequence 

signal ; 

loading said programmable-matched filter with the 
replica of the header-chip-sequence signal, to set said 
programmable-matched filter with a programmable-impulse response 
matched to the header-chip-sequence signal; 

despreading, with the programmable-matched filter 
matched to the header-chip-sequence signal, a header portion of 
the packet from the received-spread-spectrum signal as a 
despread-header-symbol-sequence signal ; - 

despreading, with a frame matched filter having 
an impulse response matched to the header-symbol-sequence 
signal, the despread-header-symbol-sequence signal to generate a 
peak-correlation signal; and 

despreading, responsive to timing from the peak- 
correlation signal, a data portion of the packet from the 
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